Summary. Eggs were collected from 60 virgin ICR mice 15\ m=1/ 2\ h after synchronization of ovulation with PMSG and hCG from control females and those exposed for 15\ m=1/ 2\ h to hyperthermic conditions (35 \ m=+-\1\s=deg\C, 65 \m=+-\3% relative humidity) immediately after the hCG injection. Eggs were classified for analysis as monocellular, bicellular, tricellular equal, tricellular unequal, multicellular and degenerate. Egg class frequencies were affected by increasing atypical forms (P < 0\m=.\01). Stressed animals had significantly larger cells when an analysis of variance was performed on the bicellular classification, but there was no effect on ovum diameter.
Introduction
The effects of adverse environmental conditions on reproduction of domestic and laboratory animals are of obvious economic and scientific importance. High ambient temperature alone or in combination with high humidity has wide ranging effects on parental fertility and the embryos they may produce (Ulberg, 1958; Hafez, 1964; Edwards, 1974) . Possibly of greatest concern are the effects on gametogenesis, syngamy and embryogenesis, and their causative role in embryonic mortality and congenital defects (Dutt, 1963;  Burfening, Elliott, Eisen & Ulberg, 1970; Bellvé, 1972 Bellvé, , 1973 Ulberg & Sheean, 1973; Wildt, Riegle & Dukelow, 1975; Pucak, Lee & Zaind, 1977) .
The effects of hyperthermic stress on unfertilized eggs have been studied by several investigators. Triturus eggs have been found to produce consistently 2 female pronuclei when subjected to heat shock treatment (Frankhauser & Godwin, 1948) . Braden & Austin (1954) , after exposing mouse tubai ova to high temperatures (44-45°C), [8] [9] [10] [11] [12] h after ovulation found a high percentage of degeneration and a high percentage of eggs which appeared to have reformed nuclei resembling pronuclei. This exposure also caused a small percentage to cleave spontaneously, resembling parthenogenetic activation. Komar (1973) and Balhkier & Tarkowski (1976) controls. This tendency, however, was not quantified. Furthermore, the zonae pellucidae of eggs from several heat-stressed animals appeared granular (see PL 2, Figs 9-11) .
A strong association between observed numbers of ovulation sites (859), eggs recovered (899), and actual number of eggs processed (888) indicates the usefulness of this procedure for the study of ovulated ova. Analysis of mean ovum diameter and variance of ovum diameter did not show any significant effects of hyperthermia on this measurement. However, the mean cell diameter of eggs of the bicellular classification within the heat-stressed group proved to be significantly different (P < 0-01) from that of controls: 59 control eggs had a mean cell diameter of 11-29 ± 3-94 µ compared to 18-09 ± 3-70 pm for 183 eggs from heat-stressed females. Analysis of the variance of cell diameter (control, S2 = 15-55; heat-stressed, S2 = 13-67) showed a significant difference between treatments (see Table 1 ). (Szollosi, 1971; Graham, 1974) . However, such forms are seen in ageing eggs between 16 and 24 h after ovulation (Szollosi, 1971; A. P. Baumgartner, unpublished) , as compared to 2-4 h after ovulation in this study. Tubai eggs have been activated by heat, chemical and electrical stimuli 8-12^h after ovulation. However, the results of our study may be related to the ageing process. The possibility exists that heat stress in conjunction with hCG injection initiates maturation and/or ovulation earlier than the assumed schedule (Kuhlman, 1970) , and so the eggs of the experimental females would be older than expected. This was not investigated, although it might explain the observations on the cumulus masses and advanced fragmentation of some oocytes.
Increased size of the first polar body in the stressed animals was most probably due to displacement of the entire spindle apparatus towards the centre of the ovum before cytokinesis. This phenomenon has been observed in both ageing and activated eggs (Donahue, 1970; Szollosi, 1973) . Large first polar bodies are seen only rarely (frequency of 0-04-0-4%) in normal ovulated ova (Donahue, 1973) . In this study none was observed in control eggs as compared to a frequency of 6-1% in stressed animals. The significantly larger size of first polar bodies in the heat-stressed animals may also yield insight into the increased number of eggs with an intact polar body at the time of observation. It is generally believed that the first polar body degenerates before or soon after ovulation (Donahue, 1968) . Large polar bodies having a greater share of the ovum cytoplasm than a normal first polar body are therefore more like a normal secondary ovum and possibly as competent with respect to survival and fertilization. Zamboni (1971) observed that large non-degenerate first polar bodies contained metaphase II spindles. Fertilization of both the ovum and the first polar body leading to mosaicism in the embryo is a rare event but seems much more probable if the first polar body is large. Several of the eggs with a large first polar body appeared similar to the spontaneously cleaved ova described by Braden (1957) .
Several possible explanations exist for the tricellular equal classification. Increased numbers of eggs with 2 cells of equal diameter may also be explained by more equal first maturation division with subsequent division of the polar body. In the normal first polar body the chromosomes remain in chromatid pairs and retain their rather close compact association. Spindle mechanisms and post-metaphase stages have been observed previously in polar bodies of ova (Odor, 1955; Austin, 1961) . However, the assumed division of the polar bodies was only once seen (see PL 2, Fig. 12 ). The ovum chromatin may also be extruded into 2 equal cells (Donahue, 1970) . This anomaly is, however, much more frequent at the second meiotic division where it may occur at a frequency of 0-1% (Donahue, 1973) .
Tricellular eggs with unequal cell diameters might also arise as explained above or may be due to fragmentation of the larger first polar body or the start of fragmentation of the egg.
Several eggs with the larger cells more equal in diameter than the smaller cells may be similar to spontaneous cleavage with persistence of the first polar body (see PL 1, Fig. 3) .
Eggs of the multicellular or fragmenting group are clearly degenerate, and there was a high incidence even at such a short time (2-4 h) after ovulation. An experiment involving whole mounted eggs stained to locate chromatin would be useful in determining the exact nature of the tricellular and multicellular eggs. The disparity between the control and experimental groups would have been greater, but 17 degenerate eggs were found in 3 control females. These eggs were found peripheral to the cumulus mass and were assumed to be from ovulations in response to the PMSG injection. Eggs ovulated in response to the PMSG remained normal in appearance for 20-32 h and then degenerated before the hCG-induced ovulations, as observed by Neal & Baker (1973) . Most of these eggs in the present study were in an advanced stage of degeneration, characterized by a condensed mass of debris peripherally located in an irregularly shaped zona pellucida. Eggs peripheral to the cumulus mass were not seen in heat-stressed animals and it can only be assumed that increased temperature caused an advance in ageing of any eggs present. Further studies to determine the cytogenetic effects of this treatment regimen and the subsequent fertility of these oocytes are being conducted.
